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(57 ABSTRACT 

A method and an apparatus for applying afterpressure on 
injection molding compounds, particularly PET compounds 
in an injection molding machine including an injection mold 
and a screw connected to the injection mold through supply 
ducts. The injection molding material is conducted to the 
mold cavity by the screw in order to fill the injection mold. 
After the filling procedure has been concluded, the material 
flow is cutoff in the vicinity of the screw opening. During the 
phase of material shrinkage, the loss of volume is compen 
sated by additionally conveying material present in the 
supply duct between the screw and the mold cavity. After 
cooling of the injection molding material, the continuous 
material flow of injection molding material into the mold 
cavity is separated from the material flow in the supply duct. 
After adjusting the pressure of the material in the supply 
duct to the pressure of the material in the screw, the 
separation from the screw is again opened and the material 
flow to the supply duct is released in order to once again 
form a continuous material flow. The material flow to the 
supply duct is again released without interruption of the 
material strand for an unimpaired injection procedure. 

3 Claims, 4 Drawing Sheets 
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1. 

METHOD FOR APPLYING AFTERPRESSURE 
ON INJECTION MOLDING COMPOUNDS 

This is a continuation-in-part, of application Ser. No. 
08/093,356, filed Jul. 16, 1993 now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a method for applying 
afterpressure on injection molding compounds, particularly 
PET compounds, in an injection molding machine including 
an injection mold and a screw connected to the injection 
mold through supply ducts. The present invention further 
relates to an apparatus for carrying out the method. 

2. Description of the Related Art 
After an injection mold has been filled with thermoplastic 

material, cooling of the material results in contraction or 
shrinkage of the molded article. This leads to non-uniform 
wall thicknesses and changes in the material structure 
because of the different temperatures in the molded article. 
For reducing the effects of the shrinkage of the volume, 
additional plastics material is conveyed into the injection 
mold and an afterpressure is simultaneously exerted on the 
material. 
DE-OS 33 07 586 discloses a method of producing 

molded articles by injection molding, in which the material 
used for injection molding is collected in a storage unit 
arranged in the vicinity of the cylinder, the connection 
between the screw and the mold cavity is interrupted and 
afterpressure is applied to the stored material by means of a 
separate drive. 
The disadvantage of this arrangement for injection mold 

ing articles of plastics material is the fact that the flow of 
material is separated from the principal supply flow and the 
material collected in the storage unit is conveyed subse 
quently. Storing a plastics material compound in a separate 
storage space has the following disadvantage: the material 
stored in the storage space will have different properties than 
the principal material during the various injection molding 
cycles. Since the material in the storage unit is not com 
pletely exchanged during each injection procedure, the stag 
nating material may be subjected to a thermal decomposition 
of the molecular structure. 

DE-OS 35 16179 discloses a method and an apparatus for 
the production of articles of thermoplastic materials by 
means of injection molding, in which a second storage space 
is provided between the screw and the injection mold, 
wherein the second storage space can be closed by a locking 
element and wherein an annular piston is provided for the 
second storage space which makes it possible to press 
additional thermoplastic material into the mold cavity by 
moving the entire screw unit. 

This arrangement has the disadvantage that it is necessary 
to move the entire screw. In addition, the movement of such 
large units makes precise metering almost impossible. 

SUMMARY OF THE INVENTION 

Therefore, it is the primary object of the present invention 
to provide a method of the above-described type and an 
apparatus for carrying out the method, in which the above 
mentioned disadvantages are avoided and a sensitive press 
ing of additional homogenous injection molding material 
into an injection mold is ensured with simple means. 
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2 
In accordance with the present invention, the method for 

applying afterpressure to the injection molding compound 
includes the following steps: 

(a) The injection molding material is conducted to the 
mold cavity by means of the screw for filling the 
injection mold. 

(b) At the end of the filling procedure, the material flow 
is cutoff in the vicinity of the screw opening. 

(c) During the phase of material shrinkage, the loss of 
volume is compensated by additionally conveying the 
material present in the supply duct between the screw 
and the mold cavity. 

(d) After the conclusion of the cooling phase of the 
injection molding material, the continuous material 
flow of plastics material in the mold cavity is separated 
from the material flow in the supply duct. 

(e) After the pressure of the material in the supply duct has 
been adjusted to the pressure of the material in the 
screw, the separation from the screw is again opened 
and the material flow to the supply duct is released in 
order to once again form a continuous material flow. 

(f) The material flow to the supply duct is again released 
without interruption of the material strand for an unim 
paired injection procedure. 

The apparatus according to the present invention includes 
an afterpressure component with a supply duct for connect 
ing the screw to the injection mold part with the mold cavity. 
A first duct portion in communication with the screw leads 
into a second duct portion extending perpendicularly to the 
first duct portion. A slide unit is provided in the second duct 
portion. The slide unit is composed of two components 
which are slidable independently of each other in the second 
duct portion. The two components are a piston and a sleeve 
surrounding the piston. 

Thus, in accordance with the present invention, the injec 
tion molding compound is conveyed from the screw to the 
mold cavity through a supply duct which does not have any 
dead spaces. The supply duct is configured in such a way 
that the material flow can be blocked and moved in a 
sensitive manner by means of a slide unit which is struc 
turally simple and small in relation to the overall dimen 
SOS, 

Since the slide unit is composed of two components, the 
continuous material flow can be cutoff precisely by means of 
the second component of the slide unit which may be 
knife-shaped or sleeve-shaped. When the piston-shaped first 
component presses the material, the knife-shaped compo 
nent is used for blocking the plastics material flow from the 
screw. After the slide component used for blocking has been 
opened, all material present in the apparatus is further 
conveyed without resulting in stagnating material. Only 
original material is supplied to the mold cavity. 
The slide unit has drive units which can be independently 

actuated for the two components of the slide unit. This 
makes possible an extremely sensitive control of the addi 
tional quantity of material filled into the mold cavity and of 
the pressure used for pressing in the material. 
The supply duct is formed in an afterpressure component 

which can be easily mounted between the screw nozzle and 
the injection mold. The supply duct is constructed in such a 
way that the injection molding material can flow there 
through without significant impairment. The afterpressure 
component is heated and equipped with a temperature 
control. Because of the short flow distance, there is little 
thermal influence on the melt. 
The afterpressure component is connected on the side of 

the molding tool to a hot duct distributor. 



5,494,632 
3 

As a result, it is possible, in addition to influencing the 
pressure and volume, to influence the temperature of the 
injection molding material. 
The various features of novelty which characterize the 

invention are pointed out with particularity in the claims 
annexed to and forming a part of the disclosure. For a better 
understanding of the invention, its operating advantages, and 
specific objects attained by its use, reference should be had 
to the drawing and descriptive matter in which there are 
illustrated and described a preferred embodiment of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawing: 
FIG. 1 is a schematic sectional view of the apparatus 

according to the present invention; 
FIG. 2 shows the apparatus of FIG. 1 during the phase of 

blocking the duct from the screw; 
FIG. 3 shows the apparatus of FIG. 1 during the phase of 

applying afterpressure; and 
FIG. 4 shows the apparatus of FIG. 1 during the phase of 

opening the slide unit for completely releasing the supply 
duct for the next cycle. 

DETALED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIGS. 1-4 of the drawing each show an afterpressure 
component 10 with a housing 11 which defines a supply duct 
12. The component 10 has three openings 13, 14 and 15. A 
screw 30 is arranged at the opening 13 and a mold part 40, 
or possibly a hot duct unit 50, is arranged at the opening 14. 
A slide unit 20 is provided at the opening 15. The supply 
duct 12 includes a screw supply duct 17 including the 
opening 13 and extending coaxially to the principal axis of 
the screw. A duct portion 16 extends perpendicularly to the 
screw supply duct 17 and coaxially with the axis of move 
ment of the slide unit 21. In the illustrated embodiment, the 
duct portion 16 includes a bend of 90°, so that a part of the 
duct portion 16 has a center axis II which extends parallel to 
the principal axis I of the screw. 
The slide unit 20 includes a piston 21 which can be 

actuated by a piston drive 22. 
In the illustrated embodiment, the slide unit 20 further 

includes a sleeve 23 for blocking the duct portion 17. The 
sleeve 23 coaxially surrounds the piston 21 and can be 
moved by a sleeve drive 24. 
A nozzle 31 with a duct 32 are provided for the screw 30 

which is not illustrated in detail. 

Of the mold part 40 which is also not illustrated in detail, 
the drawing schematically shows only a portion of a housing 
41 with a duct 42 and a mechanism 43 for separating the 
continuous flow of plastic in the mold cavity from the 
material flow in the supply duct 12. The separating mecha 
nism 43 is only shown schematically since those skilled in 
the art would readily understand how to construct and 
provide such a mechanism without undue experimentation 
or a hot duct unit 50 with a housing 51 which includes a duct 
52. A measuring and regulating unit 60 can be connected to 
the afterpressure component and to the slide unit. In the 
illustrated embodiment, the measuring and regulating unit 
60 includes a measuring sensor 61 for pressure and a 
measuring sensor 62 for temperature. The unit 60 controls 
the piston 21 and the sleeve 23 through a control unit 63 
which acts on pumps 64 and 65, respectively. The control 
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4 
unit 62 is used to adjust, i.e., increase, the injection molding 
compound pressure in the supply duct to be the same as the 
molding compound pressure in the screw. The pressure 
sensor 61 measures pressure in the supply duct, which 
measurement is used to control the piston 21 and the sleeve 
23. The piston 21 presses the compound in the supply duct 
12 to achieve the desired pressure, and then maintains this 
pressure. 

FIG. 1 shows the slide unit 20 in the open position, i.e., 
the piston 21 is in its initial position and is located on the 
same level as the sleeve 23, such that the end faces of the 
piston 21 and of the sleeve 23 form part of the wall of the 
screw supply duct 17. 

After the injection molding compound has been conveyed 
by means of the screw 30, the supply duct 17 is closed by 
means of the sleeve 23, as shown in FIG. 2, and the flow of 
material is interrupted. 

FIG. 3 of the drawing shows how the piston 21 applies 
afterpressure to convey the material in the supply duct 12 to 
the mold cavity. The quantity of plastics material required 
can be adjusted in a sensitive manner by the movement of 
the piston 21. 

FIG. 4 of the drawing shows how the previously inter 
rupted material flow can be joined together again by care 
fully retracting the sleeve 23. The position of the piston 21 
is maintained as the sleeve 23 is retracted. As soon as a 
continuous material flow is again present, the piston 21 can 
be retracted completely into that the initial position shown in 
FIG. 1 and the next injection cycle can begin. 
The invention is not limited by the embodiments 

described above which are presented as examples only but 
can be modified in various ways within the scope of pro 
tection defined by the appended patent claims. 
We claim: 
1. A method for applying afterpressure on injection mold 

ing compounds in an injection molding machine including 
an injection mold having a mold cavity, and a screw con 
nected to the injection mold through supply ducts, the 
method comprising the consecutive steps of: 

conducting a heated injection molding compound in a 
material flow to the mold cavity by means of the screw 
in order to fill the injection mold; 

after filling of the injection mold is concluded, cutting off 
the material flow in the vicinity of a screw opening and 
thereby permitting the material in the injection mold to 
cool and shrink; 

during shrinkage of the material, compensating for a loss 
of volume of the injection molding compound due to 
shrinkage by additionally conveying a portion of the 
injection molding compound present in the supply 
ducts between the screw and the mold cavity; 

after cooling of the injection molding compound has 
concluded, separating the continuous material flow of 
injection molding compound in the mold cavity from 
the material flow in the supply duct; 

increasing an injection molding compound pressure in the 
supply duct to an injection molding compound pressure 
in the screw; and 

opening and releasing the material flow from the screw to 
the supply duct once the pressure in the supply duct 
equals the pressure in the screw and while maintaining 
the compound pressure in the supply duct in order to 
again form a continuous material flow without inter 
rupting a strand formed by the injection molding com 
pound in order to obtain an unimpaired injection pro 
cedure. 
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2. The method according to claim 1, further comprising 
thermally influencing the injection molding compound dur 
ing the application of afterpressure. 

3. A method for applying afterpressure on injection mold 
ing compounds in an injection molding machine including 
an injection mold having a mold cavity, and a screw con 
nected to the injection mold by a supply duct, the method 
comprising the consecutive steps of: conducting a heated 
injection molding compound in a material flow to the mold 
cavity by means of the screw in order to fill the injection 
mold; after filling of the injection mold is concluded, cutting 
off the material flow by sliding a sleeve within the supply 
duct to block a screw opening, thereby permitting the 
material in the injection mold to cool and shrink; compen 
sating for a loss of volume of the injection molding com 
pound due to shrinkage by conveying a portion of the 
injection molding compound present in the supply duct 
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toward the mold cavity by sliding a piston within the sleeve 
to push the molding compound; maintaining an injection 
molding compound pressure in the supply duct equal to an 
injection molding compound pressure in the screw by press 
ing the piston against the molding compound in the supply 
duct, opening and releasing the material flow by sliding the 
sleeve back away from the screw opening while maintaining 
the pressing of the piston against the molding compound 
already in the Supply duct; and subsequently withdrawing 
the piston member away from the molding compound and 
out of the material flow, whereby a continuous material flow 
is again formed without interrupting a strand formed by the 
injection molding compound so as to obtain an unimpaired 
injection procedure. 


